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COMPLETE SPECIFICATION 
^Plastic Conduit Joint 



We^ Union Carbide Corporation, a Cor- 
poration organised and existing under the 
Laws of the State of New York, United States 
of America, of 30, East 42nd Street, New 
York 17, State of New York, United States of 
America, do hereby declare the invention for 
which we pray that a patent may be granted 
to us, and the method Iby which it is to be 
performed, to be particularly described in and 
by the following statement : — 

This invention relates to heat fusion' 
methods for joining plastic conduit sections 
and sleeves to form fLuid-^tight connections 
with such conduit sections. 

Plastic conduit has advantages over metal 
conduits, but the joining of plastic conduits 
involves difficulties, particularly when joint 
strength and corrosion resistance are essentiaL 
Previous techniques have required metal sur- 
faces in an otherwise all-plastic system or have 
required complex connection methods. 

According to the present invention a 
method of joining plastic conduits comprises 
aligning the conduit ends, applying around the 
aligned ends a heat conducting sleeve covered 
wifii a layer of combustible material, applying, 
if desired, a layer of pl^c intenne^te to 
the conduit and the heat conducting sleeve 
and igniting the €Qn:bbustible material to tran^ 
fer heat through the heat conducting sleeve 
whereby the plastic conduit ends are fixed. 

In the accompanying drawings: Figure 1 is 
a longitudinal section through a plastic joint 
illustralmg. the joining of plastic condtdts 
according to the principles of the present in- 
vention; 

Figuie 2 . is a similar view as Figure 1 of 
a modifioation provided with a stop gap; 

Fiy^iire S'^'is a slmilar view as Figure 1 of a 
mocuKcation with a heated stop ^p; 

Figure 4 is a similar view as Figure 1 of a 
mod£&cation with a pull-resistant fitting; 

Figure 5 is an elevation partly in vertical 
longitudinal section through a plastic joint 
'illustrating a reinforcing modification of the 
present invention; 

iPrica3s.6H 



Figure 6 is an enlarged section of Figure 5, 
illustrating the completed reinforced joint. 

As shown in Figure 1 the apparatus com- 
prises a thin heat conducting sleeve 10 pre- 
ferably of metal. The sleeve 10 is coated or 
covered on the outside with a layer 12 of a 
combustible substance capable of emitting heat 
when consumed hj slowly propagating con- 
trolled low ignition or flame. On the inside of 
the sleeve is preferably provided a thin layer 
of plastic coating or sleeve 14, prefrably of 
the same plastic as the pipe system^ 

The diameter of the 6ee inner surface of 
the combined sleeve is produced to receive 
standard sizes of plastic pipe or tubing, so 
that two ends 15 and 16 of such Dicing can 
be r^idily inserted from the opposite* ends of 
the sleeve until they meet each other at the 
centre of the sleeve. These two ends to be 
joined are the ends of strai^t runs, or fittings 
such as tees or elbows. 

To naake the joint, the layer 12 is ignited 
and generates heat which is conducted through 
the sleeve 10 to melt -the outer portions of the 
pipe ends 15 and 16 and fuse them together. 
When the inner layer 14 of plastic is provided, 
the same is fused to the outside of the pioe 
ends 15 and 16. 

As illustrated in Figures 5 and 6, a layer 
of reinfordng material 23 is preferably 
applied suound the plastic layer 14 and en- 
drded with an additional layer of plastic 14. 
Ignition by match 21 and burning of the fuel 
12 fuses the film 14 together and to the con- 
duit ends 15 and 16. The embedded reinforce- 
ment then becomes a part of the fused sleeve 
and is completely covered and protected bv 
the plastic. • ^ 

The conduit ends 15 and 16 are of thermo- 
plastic, preferably polyethylene or polyvinyl 
chloride resin compositions, but may be of • 
other fusible, thermoplastic resin compositions. 
^ The layer of plastic 14 may be a short sec- 
tion of plastic pipe which is used as a sleeve, 
or a plastic tape wrapped around the conduit 
ends. It is preferred to use a plastic sleeve or 
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tape of substantially the same composition as 
the conduit ends to be jointed tiberewith. 

The reinforcing material 23 is preferably 
metal screen having from 0.15 to 0-25 mm 
5 openings and composed of fine wires approxi- 
mately 0.125 tnm in diameter. The material 
may also be fiber glass cloth, fabric woven 
from high density polyethylene or natural or 
synthetic fiber with a coarse weave. Polyethyl- 

10 ene coated aluminium foil may also be used. 
The reinforcing material 23 may be a shorter 
and slightly narrower strip secured inter- 
mediate the ends and edges of a longer and 
slightly wider length of plastic tape, whereby 

15 the wrapping forms a layer of reinforcing 
xnaterial enclosed between layers of plastic and 
having a total tfaidmess preferably of the order 
of 1.25 to 1.65 mm. after fusion. 
The heat baffle 10 is preferably a thin 

20 copper sleeve from 0.075 to 1.25 mm in thick- 
ness. Although the presence of a sleeve 10 of 
metal over the plastic union lends greater 
strength support ^nd protection to the joint, in 
cases where metals cannot be tolerated or 

25 wh^e special appearance is important, the 
metal sleeve 10 is removed after the tubes 
have been joined. For this purpose die sleeve 
10 is construct^ of thin metal foil which may 
be torn off along wi& the burned out l^er 

30 12 of combusted material after the plastic has 
been firmly fused 

The plastic layer 14, heat baffle 10 and fuel 
12 can be manufactured as a complete self- 
contained unit ready for use. In suiother 

35 example, a sleeve is formed from plastic film 
14 containing an embedded reinforcing mem- 
ber 23 and the ends are heat sealed, A pre- 
formed heat baffle 10 and fuel sleeve 12 re- 
ceives Ibe reinforced film sleeve to complete 

40 the unit. The diameter of the free inner sur- 
face of the combined sleeve is produced to re- 
ceive standard sizes of plastic pipe or tubing, 
so that the two ends 15 and 16 of such piping 
can be readily inserted from the opposite ends 

45 of the sleeve until they meet each otiher at the 
center of die sleeve- 
In the preformed sleeve shown in Fig. 2, 
the heat conductive sleeve 10 is provided with 
an internal anniilar daoulder 1«8, against which 

50 the pipe ends 15 and 16 abut to center them 
inside the sleeve. The plastic layer 19 is re- 
cessed as at 20 to fit between the pipe ends. 

In the form shown in Fig. 3, the heat con- 
ductive sleeve 10 is provided with a wider 

55 annular shoulder externally grooved as at 22, 
to bring the combustible layer 12 dos^ to the 
^int to be fused. 

In the form shown in Fig, 4, the sleeve 10 
is .provided with intumed terminal flanges 24 

60 to grip the joint and provide longitudinal 



strength. The internal plastic coating or layer 
14 son the sleeve fuses with tie outside surface 
of the two sections of plastic pipe and the 
flanges 24 clamp or grip the layer 14 on both 
ends to lend additional strength. 65 
WAT WE CLAIM IS: — 

1. A method of joining plastic amduits, 
which comprises aligning the conduit ends, 
applying around the aligned ends a heat con- 
ducting sleeve covered with a layer of c<mi- 70 
bustible material, applying, if desired, a layer 

of plastic intermediate to the conduit and the 
heat conducting sleeve, and igniting the com- 
bustible material to transfer heat through the 
heat conducting sleeve wherdiy the plastic '5 
conduit ends are fused. 

2. A method as daimed in claim 1, in 
which the heat conducting sleeve is provided 
with an. annular shoulder against which the 
conduit ends abut. 

3. A method as claimed in claim 1 or claim 
2, in which the intermediate laycar or plastic 
is die same material as the conduit ends. 

4. A method as daimed in any one of dams 

1, 2 or 3, in <which the layer of plastic is a °5 
preformed sleeve. 

5. A method as claimed in any one of 
daims 1, 2 or 3, in which the layer of plastic 
is formed from plastic tape. 

6. A method as daimed in any one of ^ 
ddms 2 to 5 which comprises applying a 
layer of reinforcing material around the plas- 
tic layer and encirding such zeinfbrdng 
material with an additional layer of plastic 

7. A method as daimed in daim 6, in which 95 
the reinforcing material is metal screening. 

iS. A method as daimed in any one ^ the 
preceding daims in whidi the heat conducting 
sleeve is metal f oiL 

9. A method of joining plastic conduits sub- 100 
stantialiy as hereinbefore described* 

10.. A sleeve for use in the method as 
daimed in claim 1, such sleeve being heat 
conductive and covered with a layer of com- 
bustible material, the ends of the sleeve being 105 
adapted to recdve the conduit ends. 

11. A sleeve as daimed in daim 10, in 
which a plastic tube is disposed within the 
heat conducting sleeve, and the ends of the 
plastic tube are adapted to receive the conduit 110 
ends. 

12. A sleeve as daimed in daim 11, in 
which a reinfordng material is embedded in 
the plastic tube. 

13. A sleeve for joining plastic conduits 115 
substantially as hereinbefore- described -and 
shown in 4:he accbinpanying drawings, 

BOULT, WADE & TENNANT, 
111 & 112, Hatton Garden, London E.G1. 
Chartered Patent Agents. 
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2 SHEETS Y*h/s drawing is a reproduction of 
the Original on a reduced scale, 
SHEETS I & 2 
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